REMARKS 



In response to the above-identified Final Office Action ("Action"), Applicants traverse 
the Examiner's rejection to the claims and seek reconsideration thereof. Claims 1-36 are pending 
in the present application. Claims 1-36 are rejected. In this response, claim 1 is amended, no 
claims are cancelled and no claims are added. 

I. Claim Amendments 

Applicants respectfully submit herewith amendments to claim 1. Claim 1 is amended to 
recite the elements of "the light-transmitting gas selective permeable film comprising a thickness 
of 0.05 um to 1 um." Support for the amendments to claim 1 may be found, for example, on 
page 17, lines 24 and 25 of the Application. 

Applicants respectfully submit the amendments do not add new matter and are supported 
by the specification. Accordingly, Applicants respectfully request consideration and entry of the 
amendments to claim 1 . 

II. Claim Rejections - 35 U.S.C. $103 

A. In the outstanding Action, claims 1-3, 5 and 13-15 are rejected under 35 U.S.C. § 103(a) 
as being unpatentable over Japanese Publication No. 2001-343380 issued to Omatsu ("Omatsu") 
in view of U.S. Patent Publication No. 2001/0036670 issued to Fryer et al. (" Fryer "). Applicants 
respectfully traverse the rejections. 

To establish a prima facie case of obviousness, the Examiner must set forth "some 
articulated reasoning with some rational underpinning to support the conclusion of obviousness." 
See KSR International Co. v. Teleflex Inc., 82 USPQ2d 1385, 1396 (2007). In combining prior 
art elements to render the claimed combination of elements obvious, the Examiner must show 
that the results would have been predictable to one of ordinary skill in the art. See Examination 
Guidelines for Determining Obviousness Under 35 U.S.C. 103, Section IU(D), issued by the U.S. 
Patent and Trademark Office on October 10, 2007. 
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In regard to independent claim 1 , Applicants respectfully submit that Omatsu and Fryer 
fail to disclose or render predictable at least the elements of "the light-transmitting gas selective 
permeable film comprising a thickness of 0.05 um to I urn" as recited in amended claim 1 . 

Omatsu discloses an ozone indicator and concentration measuring method. The 
Examiner alleges that Omatsu discloses a changing layer ("porous material"), an ink containing 
anthraquinone dye ("sensing agent") and an overcoat ("gas selective permeable film"). The 
Examiner admits Omatsu is silent regarding the selective permeability of the permeable film and 
instead alleges Fryer discloses that it is desirable to provide a layer over the sensing layer that is 
gas permeable. See Action, page 2. 

Nowhere, however, within Omatsu or Fryer is a thickness of the alleged light-transmitting 
gas selective permeable film disclosed. Accordingly, the cited prior art references fail to disclose 
a light-transmitting gas selective permeable film comprising a thickness of 0.05 um to 1 urn as 
required by amended claim 1 . 

For at least the foregoing reasons, Omatsu and Fryer fail to disclose or render predictable 
each and every element of claim 1 . Since each of the elements of claim 1 is not found within the 
cited prior art references, a prima facie case of obviousness may not be established. Applicants 
respectfully request reconsideration and withdrawal of the rejection of claim 1 under 35 U.S.C. 
§103 in view of Omatsu and Fryer . 

Claims 2, 3, 5 and 13-15 depend from claim 1 and incorporate the limitations thereof. 
Thus, for at least the reasons that claim 1 is not prima facie obvious over Omatsu and Fryer , 
claims 2, 3, 5 and 13-15 are further not obvious over the cited prior art references. Applicants 
respectfully request reconsideration and withdrawal of the rejection of claims 2, 3, 5 and 13-15 
under 35 U.S.C. §103 in view of Omatsu and Fryer . 

B. In the outstanding Action, claims 4, 6-12 and 17 are rejected under 35 U.S.C. § 103(a) as 
being unpatentable over Omatsu in view of Fryer and further in view of U.S. Patent Publication 
No. 2004/0131501 issued to Maruo (" Maruo "). Applicants respectfully traverse the rejections. 
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Claims 4, 6-12 and 17 depend from claim 1 and incorporate the limitations thereof. For 
at least the reasons previously discussed, Omatsu and Fryer fail to disclose or render predictable 
at least the elements of "the light-transmitting gas selective permeable film comprising a 
thickness of 0.05 urn to 1 um" as incorporated into claims 4, 6-12 and 17 from claim 1. The 
Examiner has further not pointed to, and Applicants are unable to discern, a portion of Maruo 
curing the deficiencies of Omatsu and Fryer with respect to these elements. Thus, for at least the 
foregoing reasons, claims 4, 6-12 and 17 are not prima facie obvious over Omatsu , Fryer and 
Maruo . Applicants respectfully request reconsideration and withdrawal of the rejection of claims 
4, 6-12 and 17 under 35 U.S.C. §103 in view of Omatsu , Fryer and Maruo . 

C. In the outstanding Action, claims 18-36 are rejected under 35 U.S.C. §103(a) as being 
unpatentable over Omatsu in view of Maruo . Applicants respectfully traverse the rejections. 

In regard to independent claim 18, Applicants respectfully submit that Omatsu and Maruo 
fail to disclose or render predictable at least the elements of "an ozone sensing sheet formed by 
carrying a dye containing an indigo ring and a humectant by a sheet-like carrier made of fibers, 
wherein said humectant is operable to accelerate a reaction between the dye and ozone" as recited 
in claim 18. 

As previously discussed, the Examiner alleges that Omatsu discloses an ozone indicator 
and concentration measuring method. The Examiner alleges that Omatsu discloses a changing 
layer ("porous material"), an ink containing anthraquinone dye ("sensing agent") and an overcoat 
("gas selective permeable film"). The Examiner alleges that Maruo discloses an ozone gas 
sensing element comprising a dye solution prepared by dissolving an indigo carmine disodium 
salt, acetic acid and glycerol. Apparently recognizing the failure of the references to disclose the 
element of "wherein said humectant is operable to accelerate a reaction between the dye and 
ozone," the Examiner alleges this element is an inherent property since the claimed humectant is 
disclosed by Maruo . Applicants respectfully disagree. 

In particular, although Maruo teaches to add a humectant to an arrangement carrying a 
dye in a transparent porous material, Maruo does not teach or contemplate use of a humectant in 
combination with an arrangement in which a dye is carried by a sheet-like carrier made of fiber . 
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Applicants respectfully submit that a humectant becomes active to accelerate the reaction 
between the dye and ozone only if the humectant is used in combination with an arrangement in 
which the dye is carried by a sheet-like carrier made of fiber as claimed . As evidence of this fact, 
Applicants respectfully submit for the Examiner's reference, an article by the present inventors, 
Maruo et al, entitled Development and evolution of ozone detection paper, Sensors and 
Actuators B 135 (2009) 575-580. On page 576, left column, lines 5-7, of the article, it is 
disclosed that the addition of a humectant to an arrangement carrying a dye in a transparent 
porous material is not effective to accelerate a reaction between a dye and ozone. Accordingly, a 
humectant does not naturally have an action or effect to accelerate a reaction between a dye and 
ozone. This is a novel action unknown in the prior art that will be developed or exhibited only if 
a humectant is applied to the claimed arrangement in which a dye is carried by a sheet-like carrier 
made of fiber . 

Since the alleged humectant in Maruo is not carried by the claimed sheet-like carrier 
made of fiber, it would not inherently accelerate a reaction between the dye and ozone disclosed 
by the prior art as alleged by the Examiner. Accordingly, the combination of Omatsu and Maruo 
fails to explicitly or inherently disclose that when a dye is carried by a sheet-like carrier made of 
fiber , a humectant which is carried by the carrier together with the dye acts to accelerate a 
reaction between the dye and ozone as required by claim 18. 

For at least the foregoing reasons, Omatsu and Maruo fail to disclose or render 
predictable each and every element of claim 18. Since each of the elements of claim 18 is not 
found within the cited prior art references, a prima facie case of obviousness may not be 
established. Applicants respectfully request reconsideration and withdrawal of the rejection of 
claim 18 under 35 U.S.C. §103 in view of Omatsu and Maruo . 

Claims 19-36 depend from claim 18 and incorporate the limitations thereof. Thus, for at 
least the reasons that claim 18 is not prima facie obvious over Omatsu and Maruo , claims 19-36 
are further not obvious over the cited prior art references. Applicants respectfully request 
reconsideration and withdrawal of the rejection of claims 19-36 under 35 U.S.C. §103 in view of 
Omatsu and Maruo . 
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CONCLUSION 



In view of the foregoing, it is believed that all claims now pending, namely claims 1-36, 
are now in condition for allowance and such action is earnestly solicited at the earliest possible 
date. If there are any additional fees due in connection with the filing of this response, please 
charge those fees to our Deposit Account No. 02-2666. Questions regarding this matter should 
be directed to the undersigned at (310) 207-3800. 



Respectfully submitted, 



BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP 



Dated: August 24, 2009 




1279 Oakmead Parkway 
Sunnyvale, CA 94085-4040 
Telephone (310) 207-3800 
Facsimile (408) 720-8383 




I hereby certify that this correspondence is being submitted electronically 
via EFS Web to the United States Patent and Trademark Office on 
August 24. 2009 . 
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Development and evaluation of ozone detection paper 

YSuuko Y, Maruo**, Tatsuya KiinioJea\ KUnihiko Akaoka b , Jiro Nakamura* 



ARTICLE INFO 



ABSTRACT 



Aaltabteoii 



A high saasttiva paper with food moons* has been iUv«iap^ibraml^femMinoniBduTlw paper 
eptmw by etapkiytni- the reaction of ozone wlft indigo cairota*. TWi readian remit* to vi^-yefciwlih 
™*-tion product* on *, p^-r tlat on be .irtendw hy m-umrtn, ** papart reflectance, Direct. 

^^ w^ottanof^to color chanca reaction, and only a 

m a food n * " '* "~ ''* tBW **** *** lwa * 0 

to whit, wl 




mmed by photochtcnical nac- 



elle organic compound! (VOCs) and nitrogen 
oxides In tha presence, or tunliiht It]. Althouth a great deal of 
, effort ha* been aimed *c reducing tha emissions of thus* oxone 
, precursors, srnhieni oterw eooeenawdons have not deensued ever 
the bat decade [2-7]. At tha ambient concentrations, c 



and personal exposure 113,14 J. Qna n 



n for this is the lade of 



and chemical techniques. The passive sampler method la simple, 
inexpensive, doe* not require a pump, and la widely wd for e*po- 
snre pointa [15-1A]. Moreover, It offers a flexibility that allows u» 
co realise mow ambitious sampling schemes, which can iaduda 
both Indoor and perianal monitoring. The time resolution of tha 
passive sampler ttchniqueislimited.aaitcan only provide infonns- 
don on Integrated average eoneeuiatiom'aver die expostn period 
(weddyin many cases}, Sodium nitrn*(NaWj)i*pre«nistogrjap- 



cepadry, flow resistance, and epldidkl permeability [8J. Ocone 
is also emitted from germleldt lamp*, copy machines, printers, 
during wdding and other industrial processes. Thus, the investi- 
gation of human health effects associated with axons exposure; 
requires knowledge of both outdoor and indoor concentrations 
a» well as personal exposure measurements [9,10}. Although a 
great deal of information is available about outdoor ozone concen- 
' s tll.l^vexyhtttaisknav 



sensitivity, few interference problems [lBOO], Le«« fsveraWa fe«<- 
mre* of the method are the time consuming analysis and poorer 
time resolution. Indigo carmine seems to have the bast ozone selec- 
tive of a number of pocendal compounds auch as curcumin. The 
drawback of tbia method is the low itrudttvity, poor reproducibility 
and positive interference of nitrogen dioxide pi J. An Indhpi -coated 
filter with high sensitivity has been reported [22], however the 
drawback* of thi» m ethod arc- th e interference of NO» up to 3 0%. the 
need for chemical analysis and the needtouaeapurapfbrssanpliog. 

Tlieaimofthiswcjkiitodevcloparjasi^accum^etsdsand^ • 
paper for csone monitoring that offers good responee and high- 
time resolution but without the need for chemical treatment audi 
u dissolution or the use of a pump for sampling. We have already 



ittxoJpfliKManio). 




nepBoa)S7s~s»o 



used a eaUulosesbeet as L 

a simple axon* detection paper with 
lose Sheet. This paper COtlld effectively detect horary changes in 
ozone cancennation, and Its color faded CompJeedy from Hue to 
White when exposed to concentrations of about •WQnobxh. We 
also found that the piper wa 1 30 



400ppbxt 

litivethana 



Pot the sensor substrate we uied 0.28 mm tM<* Cdiulose sheet* 
(qualitative Alter piperno, 2: AdwmtecToyo. Japan). The sheets had 
an avcragefree volume of 78X. « rsfrotiettpsrdde eUstmeeer of S (im 
and « density of 125 a/n^.and they were cut Into 20mm x 20mm 



i» ilycerol, ethylene sjrycoj, 
propylene glycol, citric add, lactic add, propionic add and acetic 
add were purchased from Kanto Chemical Co. (Japan), and were 
used Without further purification. 

We prepared on aqueous mixture solution of 5 Of cccilainiiu; 
0,04$ f of indigo carmine, 3.5 s; of dale add and 118 g of glycerol. 



attiiDrautlos osvst- 



r of the chamber at 2S'C and 403. RH. The NO and 



For exposure experiment! with other inte rf erence gases 
(hydrochloric add or formaldehyde or aotaldehyde or hydrogen 
peroxide), we placed a transpiration source in a Tedlar bay; filled 
wi th ambient air [34J at 20 *C «nd iox WiTha transpiration Source 
wee a bottle filled with diluted liquid formalin, diluted acatalde- 
r#deao^eou*solutfon.dflu»dhydrochlori^ 
hydrogen peroxide solution. aH ofwhlch were obtained from Buito 
Chemical Co. Inc. (Japan), The opening of the bottle was cov- 
ered with an 80 jim thidc Teflon membrane filter (Advantec Toyo 




ITCH (Japan)) of J4L for 
911LforfotTnaldehyde. 



. r our experiment on the effect of humectant' content and 
humectant spedes on the. degree of color fading. We used three 
kinds of humectant (ghrcerol. ethylene g&eol. and propylene gly- 
col) and prepared at kinds of 5Dg aqueous solution c " 



lent set up, the samples were 
placed on a plastic plat* and this was placed on a table in the 
lal room. The temperature and relative humidity in the 
measured simultaneously using sensors (SKITS, Sen- 
Swiss). The esttserimentai room was constantly ventilated: 



M«g of indigo carmine. 3g of acetic add arKi various arrwunts almost 



it on the effect of add seed** en the degree af 
color fading, we used four kinds of add (otnc add. lactic add, pro- 




thereforq die oron* concentration in the experimental room was 
almost the same as dan outside. The oven* concentrations wen 
measured usmgaJapanTh<fino(JTH}45C analyzes 

Tha reflection spectra of the samples w«r« measured using a 
Hitachi IMSO0 spectrometer with a reflection measurement unit. 
A mirror was used as reference. The reflection spectra of the en 
detection paper ranged from 200 to SOOhro. and the refleco 
represented the ratio between the vutout Intensitias of the sample 



To measure the ambient none concentration, we developed and 
employed a small photoelectric mater with a single wavelength 
(Sll nm). The experimental set up is shown In Fig. 1. 



were prepared in a DXK ozone generator (Toa-DKK. Japan) where 
ozone was generated by the dearie discharge of compressed air. 
The samples were exposed to the gas by pladng mem in * temper- 
ature and humidity controlled chamber (B^uPryer. Iowa Co. Ltd, 
Japan) and allowing the gas to flow over them. The wind spetd in 
the chamber was about tS m/s. 

To estimate the effect of wind speed, a centrifugal blower was 
installed at the inner side of the chamber, arid tha wind speed was 
adjusred by controlling the blower voltage. The wind speed was 
measured with an anemometer (XANOMAX, Japan). 

For NO or N<h exposure experiments, *lr «ntairiliig artificial NO 
of NO^ jCss flowed Into the chamber at 3 l/min. The oi 
paper was placed on a pl " 
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i the color fading reaction that occurred when 



ozone came into contact with our 02on* detection paper by ew 
tog the papers to an ozone gas flow of about 86~d0 ppb for 0- 
at 20 *C and 60X RH. After exposure, the blue paper bad turned 



very pale blue. Pig. 2 shows the change in tbo reflectance spectra. 
A specific stogie reflection peak appeared at MSnm, and ii waa 
i logarithm Of (l/reflectance) decreased as 
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• We focused on me reflectance chanfe at 618 nm. Fig. 3 thews 
the wladonafaip between the accumulated exposed ozone con. 
centration and the I05P /reflectance) dung* at 6l8tun for 28 
sheets of ozone detection paper exposad to different «ccunjnUtetl 
Mane caaceatradoni it 25 *C, and flOX RH. The lozn/reflactance) 
decreased with Ino aas in a; exposure up to an accumulated ozone 
concentration of about 400 ppbxh. and remained constant at more 
than 400ppbxh.The constant value means that the color has eom- 
pleteiy faded. The detection paper Is white In this flat ration and 
the value of log(l/refleetance) is constant at X30. A good linear 
relationship was obtained between the Icrf I/reflectance) and the 
accumulated ozone concentration up to about 400ppbxh. This 
reUtionaWp is shown by Ee> (1 )t 

p, (ppbh) - -970 * las ( rdl< ^ anc) .) + 1700 

InthUeenation < O s (ppb m b)ini 




m loj(1/reflocun™j at Warn *nd npaiun araurau- 
- anyetaht mnplii wire used In ihli experiment 



iaof3o.lS0ppb.aB 

e ccocentratiaa as the Xsuds. This shows tint the sensin* 
jmp«t worked ai accumulated one. 

fir. 4 is a photograph of a series of ozone detection papers 
exposed to different accumulated ozone concentrations at 23 *C 
and SOX RH. As shown in Hg. 4, the blue ozone detection paper 
turned completely white after exposura to an ozone level of 
418 ppb x h. 



lb estimste the paper's precision, we used nine wan pie* for one 
experiment* Hie ozone exposure was peifbrmed at a temperature 
of 20 *C. and 60% RH. The total ozone concentration to which the 
samptaa were axpoitd waa 3«0ppbx h. The variation of the dif- 
farence In the lof(l /reflectance) at «lBnm across the samples was 
within a.10% of the mean value. 
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